The role of neuronal activity in upregulating GFAP mRNA levels after electrolytic lesions of the entorhinal cortex.
This study evaluates whether the rapid transient increases in glial fibrillary acidic protein (GFAP) mRNA in the hippocampus after electrolytic lesions of the entorhinal cortex (EC) are triggered by lesion-induced changes in hippocampal neuronal activity (either the decreases that result from loss of afferent drive or transient increases that occur during lesion production). To evaluate the role of activity, we carried out four experiments: (1) tetrodotoxin (TTX) was injected into the EC to mimic the decreases in afferent drive that occur after lesion; (2) TTX was injected into the EC or hippocampus before producing electrolytic lesions to block any abnormal activity induced during lesion production; (3) the EC was destroyed by aspiration, thus creating a lesion comparable in size to the electrolytic lesion, without passing direct current; (4) seizures were elicited by stimulating the EC of anesthetized rats, to examine whether electrographic seizures alone can induce the same type of increases in GFAP mRNA as lesions. Our results demonstrated that: (1) TTX injections into the EC did not induce the same increases in GFAP mRNA levels that occurred after EC lesions; (2) animals that received TTX injections into the EC prior to lesions exhibited increases in hippocampal GFAP mRNA that were nearly as great as following EC lesions alone; (3) aspiration lesions of the EC resulted in increases in GFAP mRNA that were comparable to those observed after electrolytic lesions; and (4) seizure-inducing stimulation of the EC resulted in 2-fold increases in GFAP mRNA in the hippocampus 24 hr after stimulation rather than the 5-13-fold increases observed after lesions. These results suggest that lesion-induced changes in hippocampal neuronal activity are not solely responsible for inducing the rapid transient increases in GFAP mRNA levels in the hippocampus ipsilateral to EC lesions.